Key indicators: single-crystal X-ray study; T = 89 K; mean (C-C) = 0.005 Å; R factor = 0.074; wR factor = 0.261; data-to-parameter ratio = 12.3.
In the title compound, C 17 H 17 FO 3 , the benzene ring of the isochroman unit is inclined at 84.96 (7) to the fluorobenzene ring plane, and the pyran ring adopts a half-boat conformation. In the crystal structure, C-HÁ Á ÁO hydrogen bonds link molecules into rows along the c axis, while C-HÁ Á ÁO interactions and C-HÁ Á ÁF hydrogen bonds to the fluorine acceptor stack the molecules down the b axis. In addition, the crystal structure exhibits a weak C-HÁ Á Á interaction between a methyl H atom of the methoxy group and the dimethoxybenzene ring of an adjacent molecule.
Related literature
For details of naturally occurring isochromans, see: Imamura et al. (2000) ; Ogawa et al. (2004) ; Peng et al. (1999) ; Kunesch et al. (1987) . For the biological activity of isochromans, see: Zhang et al. (2008) ; Lorenz et al. (2005) ; Togna et al. (2003) ; Bianchi et al. (2004); Cutler et al. (1997) ; Liu et al. (2005) ; TenBrink et al. (1996); Frater et al. (1999) ; Dobson & Humber (1975) ; Yamato et al. (1985) ; McCall et al. (1982) . For the synthesis of isochromans, see: Guiso et al. (2001) . For related structures, see: Saeed & Flö rke (2006a,b) . For ring puckering analysis, see: Cremer & Pople (1975) ; and for reference structural data, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 3 2 ; z À 1 2 ; (ii) x; y þ 1; z; (iii) x; Ày þ 5 2 ; z þ 1 2 . Cg2 is the centroid of the C3-C8 benzene ring.
Experimental
Data collection: APEX2 (Bruker, 2006); cell refinement: APEX2 and SAINT (Bruker, 2006) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) and TITAN2000 (Hunter & Simpson, 1999) ; molecular graphics: SHELXTL (Sheldrick, 2008) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: SHELXL97, enCIFer (Allen et al., 2004), PLATON (Spek, 2009) and publCIF (Westrip, 2009 
Comment
Isochroman is a common structural motif found in many natural products. For example 1,6,8-trihydroxy-3-heptyl-7-carboxyisochroman, is an antibiotic and topoisomerase II inhibitor from Penicillum sp. (Imamura et al., 2000) , pseudodeflectusin is a selective human cancer cytotoxin from Aspergillus pseudodeflectus, (Ogawa et al., 2004) , in softwood lignin (Peng et al., 1999) and in the male wing gland pheromone of Aphomia sociella (Kunesch et al., 1987) . A novel isochroman derivative inhibited apoptosis in vascular endothelial cells by depressing the levels of integrin 4, p53 and ROS (Zhang et al., 2008) .
1-Phenyl-and 1-(3-methoxy-4-hydroxy)phenyl-6,7-dihydroxyisochromans identified in extra-virgin olive oil exhibit beneficial antioxidant effects (Lorenz et al., 2005) and antiplatelet activity (Togna et al., 2003) . Isochroman derivatives also show plant-growth regulatory and herbicidal activities (Bianchi et al., 2004; Cutler et al., 1997) , these are oestrogen receptors (Liu et al., 2005) , dopamine receptor ligands (TenBrink et al., 1996) , and fragrances, such as galaxolide (Frater et al., 1999) .
1-Aryl-6,7-dimethoxyisochromans are known to demonstrate analgesic, muscle relaxant, antidepressant, antiinflammatory, antihistaminic and anticoagulant activity and are adrenergic antagonists (Dobson & Humber 1975; Yamato et al., 1985; McCall et al., 1982) . The title dimethoxyisochroman derivative (I), Fig. 1 , was prepared by the oxa-Pictet-Spengler reaction for the preparation of isochromans (Guiso et al., 2001 ) using 2-(3,4-dimethoxyphenyl)ethanol and 2-fluorobenzaldehyde.
The pyran ring of (I) adopts a half-boat conformation (Cremer & Pople, 1975) with the O1 atom 0.639 (3) Å from the least-squares plane through atoms C1-C3, C8, C9. The r.m.s. deviation from this plane was 0.083 Å. The benzene ring of the isochroman unit is inclined at 84.96 (7) ° to the fluorobenzene ring plane. Both the C and O atoms of the two methoxy substituents lie close to the aromatic ring plane (maximum deviation 0.310 (5) Å for C16).
In the molecular packing ( Fig. 2) , C17-H17B···O1 hydrogen bonds link the molecules into rows along the c axis ( Fig.   2 and Table 1 ; symmetry codes as in Fig. 2) . The F1 atom acts as an acceptor in a C7-H7···F1 hydrogen bond that, together with C1-H1B···O2 interactions, stacks molecules from individual rows down the the b axis (Fig. 2, Fig 3 and Table 1 ; symmetry codes as in Fig. 2 ). Additionally, a weak C-H···π interaction in the structure was observed between a methyl H atom of the methoxy group and the dimethoxybenzene ring of an adjacent molecule, with a C17-H17A···Cg i separation of 2.70 Å (Table 1 and Fig. 2 ; Cg is the centroid of the C3-C8 benzene ring, symmetry codes as in Fig. 2 ).)
Experimental
A homogenized mixture of 2-(3,4-dimethoxyphenyl)ethanol (0.18g, 1 mmol) and 4-fluorobenzaldehyde (0.12g 1 mmol) and a catalytic amount of p-toluenesulfonic acid monohydrate was irradiated for 1.3 min. The product was purified by thin layer chromatography using petroleum ether and ethyl acetate (7:2 v:v) to afford the title compound (0.91 mmol, 91%) which was recrystallized from ethyl acetate. Analysis calculated for C 17 H 17 O 3 F: C, 70.82%, H, 5.94% found, 70.69%, H, 5.97%. supplementary materials sup-2 Refinement All H-atoms were positioned geometrically and refined using a riding model with d(C-H) = 0.95 Å, U iso =1.2U eq (C) for aromatic 1.00 Å, U iso = 1.2U eq (C) for CH, 0.99 Å, U iso = 1.2U eq (C) for CH 2 and 0.98 Å, U iso = 1.5U eq (C) for CH 3 hydrogen atoms. Fig. 1 . The molecular structure of the title compound, showing displacement ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
